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散控制的不可逆过程， 遵循三维瞬时成核生长机理.随着阶跃电位从-750mV负移至-825mV， 峰值还原电流 Im









































































































































































式中，n 为转移电子数 （n=1），F 为法拉第常











E/mV(vs.SCE) 103Im/(A·cm-2) tm/s 106Im2tm/(A2·s·cm-4) 106D/(cm2·s-1) 10-5N0/(cm-2)
-750 -20.9 0.790 344 7.27 3.26
-765 -28.9 0.412 344 7.28 6.25
-780 -30.7 0.375 354 7.48 6.68
-795 -34.4 0.310 366 7.74 7.80
-810 -38.4 0.250 340 7.61 9.85






























为与 tm相当的 0.8s时， 银颗粒密度有所增加、粒
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Complex Coordination Silver Electrocrystallization Mechanism on
Glassy Carbon Electrode Surface
HUANGShuai-shuai,LIUCheng,JINLei,YANGFang-zu*,
TIANZhong-qun,ZHOUShao-min
(State Key Laboratory of Physical Chemistry of Solid Surfaces, College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen361005,Fujian China)
Abstract: Cyclic voltammetry and potential step methods were successfully used to study the electrochemical crystallization
mechanismofsilverdeposition on glassycarbon electrode (GCE)in the practicalcyanide-free silverplatingelectrolyte containing
composite complexing agents. Scharifker-Hill (SH) theory was used to fitting the experimental data. The results showed that the
electrodeposition of silver is a diffusion controlled irreversible electrode process according to three-dimensional instantaneous
nucleation mechanism. When the step potential shifted from -750 mV to -825 mV, the peak deposition current Im was increased,
while the induced nucleation time tm shortened. The calculated kinetic parameters showed that the diffusion coefficient (D) was
basicallyconstant,ranged(7.31± 0.34)× 10-5cm2·s-1,andtheactivenucleationsitesdensity(N0)increa edfrom3.26× 105cm-2to
10.2×105cm-2.ThemorphologiesfortheinitialdepositionofAgverifiedthethree-dimensionalinstantaneousnucleationmechanism.
Increasingthe temperature could significantlyimprove the diffusion abilityofthe active silver coordination ions in the electrolyte,
whichshortenedthenucleationtimeandenhancedtheactivenucleationsitesdensityN0.
Key words: silver;complexcoordination;cyanide-freesystem;nucleationmechanism;cyclicvoltammetry;chronoamperometric
curves
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